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DISTRIBUTION OF THE ARCTIC-ALPINE RANUNCULUS GLACIALIS 
(RANUNCULACEAE) IN THE CARPATHIANS, WITH A NEW LOCALITY 
IN THE FAGARAS MOUNTAINS (ROMANIA) 


MICHAL RONIKIER 


Abstract. In the course of a large-scale biogeographical study focused on Ranunculus glacialis L., the distribution of this arctic- 
alpine species in the Carpathians was analyzed in detail, based on literature and herbarium data. Several historical localities 
were visited during subsequent field work and material sampling in 2004—2009. The High Tatra Mts (Western Carpathians) are 
the only Carpathian massif where the species is relatively frequent in the alpine and subnival belts. It is also known from a few 
other high massifs (especially the Rodnei Mts and the Fágáras Mts) but has been considered a very rare and critically endan- 
gered species there, without recently confirmed populations. The persistence of one of two historical localities in the Rodnei Mts 
(Eastern Carpathians) was confirmed in 2004. In the Fágáras Mts (Southern Carpathians) it was not found at any of the previ- 
ously reported sites, which suggests that it either became extinct or forms very small and spatially restricted populations there. 
However, a new large population of R. glacialis in the Făgăraş Mts was discovered in 2007. These recent findings confirm the 
contemporary occurrence of this species in all main parts of the Carpathians, but also confirm the status of the glacier buttercup 
as one of the rarest species in the mountain flora of Romania. 
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INTRODUCTION 


Ranunculus glacialis L. (Ranunculaceae) repre- 
sents the arctic-alpine biogeographical element 
and is among the plants occurring exclusively in 
the harsh environment of the highest vegetation 
belts of mountains and of subarctic/arctic regions. 
In the Alps it is one of the few plants reaching the 
highest elevations in the nival zone (4270 m; e.g., 
Crawford 2008). Its distribution range includes 
most of the highest mountain ranges of Europe 
(Alps, Carpathians, Pyrenees, Scandinavian chain, 
Sierra Nevada), the arctic and subarctic regions 
including Svalbard, Iceland, eastern Greenland, 
and the Jan Mayen and Faroe Islands. There is 
also a small disjunct area in Alaska and the east- 
ernmost part of Siberian Beringia, where a geo- 
graphically vicariant taxon, R. glacialis subsp. 
chamissonis (Schlecht.) Hult., was described 
(Hultén & Fries 1986). 

In the easternmost part of the European range 
of R. glacialis in the Carpathians it was already 


reported by 18?-century naturalists visiting the 
Tatra Mts, the highest massif of the whole chain; 
Townson (1797) mentions R. glacialis growing 
‘luxuriously’ on scree as one of his botanical ob- 
servations from excursions in the High Tatras. In 
his Flora Carpatorum Principalium, the first com- 
prehensive botanical monograph of the Tatra Mts, 
Wahlenberg (1814) describes it as a plant growing 
tantummodo in cacuminibus altissimis Carpati, ut 
in ipso vertice cacuminis Lomnitzensis et in ver- 
tice Krivani. Indeed, as one of the most stenotopic 
high-mountain plant species, R. glacialis is known 
to occur in the Carpathians only on the highest 
massifs throughout the range. It has numerous pop- 
ulations only in the High Tatra Mts, in Poland and 
Slovakia (Western Carpathians; Pawtowski 1956; 
Paclova 1977). Rare records are also known from 
the Romanian Carpathians, but until recently its 
presence in Romania was considered unconfirmed 
for more than a century, and it was classed among 
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the rarest and critically endangered plants in Ro- 
mania (Negrean & Dihoru 2009). 

In the course of a large-scale biogeographical 
study focused on R. glacialis I made a detailed re- 
view of the available data concerning the presence 
of this species in the main parts of the Carpathians, 
in parallel with field surveys aimed at verifying 
the historical records. This paper reports the results 
of that work. As the contemporary distribution of 
the species in the Tatra Mts is well known and 
documented, the focus was on the Southeastern 
Carpathians (Romania), where new data on the 
persistence of R. glacialis were gathered, including 
both positive and negative verification of several 
historical stations and the discovery of a new 
locality. 


MATERIAL AND METHODS 


The detailed analysis of historical data concerning 
R. glacialis was focused on the Southeastern Car- 
pathians. The botanical literature devoted to the flora 
of the Romanian Carpathians was screened to gather 
records of the species. Herbarium materials of R. gla- 
cialis were also sought in herbaria holding important 
historical Carpathian collections (BP, BUC, BUCM, 
CL, KRA, KRAM, LW, SIB, W). 

Several field surveys were made in 2004—2009, 
concentrating on historical localities reported from the 
main massifs: Rodnei Mts (Muntii Rodnei, Eastern Car- 
pathians) and Făgăraş Mts (Muntii Făgăraşului, Southern 
Carpathians), the sources of the most numerous records. 
All historical sites reported from these areas were ex- 
amined in the field. 

Based on the data gathered, a synthetic distribution 
map was prepared to give an overview of the distribu- 
tion of R. glacialis across the Carpathians. Different 
symbols on it reflect the current status of the localities, 
visualizing the historical and contemporary situation 
of the species. 


RESULTS 


NEW LOCALITY OF RANUNCULUS GLACIALIS IN 
THE FAGARAS MOUNTAINS 


A previously unknown population of Ranunculus 
glacialis was discovered in the Făgăraş Mts 
(Southern Carpathians) on 20 August 2007. It is 


in the highest part of the Valea Vistisoara valley in 
the eastern part of the range, in the lowest area of 
steep rocky slopes of Mt. Galbenele (2456 m), ex- 
posed to the NNE, at 2220-2300 m a.s.l. (45.61°N, 
24.76°E). R. glacialis was growing there in its 
typical habitat: on siliceous bedrock (the area is 
dominated by crystalline schists; Papiu 1963), in 
crevices of vertical rocks and on the adjoining 
scree below (Fig. 1). The population was relatively 
large but dispersed along a distance of ca 150 m 
along the rock wall. About 80 tufts of plants were 
observed: 15 flowering and 34 vegetative individ- 
uals were counted in the rock crevices, and another 
2 flowering and 30 vegetative individuals on the 
adjoining scree. The population was certainly more 
numerous but it was not possible to examine the 
whole area in detail. 

The vegetation was sparse and R. glacialis was 
mostly growing alone. The main accompanying 
species dispersed in this site included these: (7) in 
rock crevices, Anthemis carpatica Willd., Arabis 
alpina L., Artemisia eriantha Ten., Chrysosple- 
nium alpinum Schur, Cystopteris fragilis (L.) 
Bernh., Doronicum carpaticum (Griseb. & Schenk) 
Nyman, Geum reptans L., Heliosperma pusillum 
(Waldst. & Kit.) Rchb., Oxyria digyna L., Poa 
laxa Haenke, Ranunculus pseudomontanus Schur, 
Saxifraga aizoides L., S. carpathica Rchb., S. mo- 
schata Wulfen, S. oppositifolia L., S. pedemon- 
tana subsp. cymosa Engler, Soldanella pusilla 
Baumg., Veronica baumgartenii Roem. & Schult. 
and Viola biflora L.; (ii) on stabilized scree, An- 
themis carpatica Willd., Cerastium alpinum L. 
subsp. /anatum (Lam.) Asch. & Graebn., Epilo- 
bium anagallidifolium Lam., Luzula alpinopilosa 
(Chaix) Breistr., Pritzelago alpina (L.) Kuntze, 
Ranunculus crenatus Waldst. & Kit., Saxifraga 
androsacea L., S. rotundifolia L. and Veronica 
alpina L. 


OVERVIEW OF THE REPORTED LOCALITIES OF 
RANUNCULUS GLACIALIS IN THE CARPATHIANS 


The presence of R. glacialis in the Western Car- 
pathians (Tatra Mts) is well known and did not 
require confirmation in a study focused on the 
general distribution across the chain. Thus, only 
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Fig. 1. New locality of Ranunculus glacialis L. in the Fagaras Mts. A & B — general aspect of the locality (arrow) on NNE 


slopes of Vf. Gálbenele; C & D — plants growing in rock crevices in lower parts of the slope; E — flowering individual growing 
on scree. 


the general characteristics of its distribution in pathians, all relevant records are listed below 
this area are included here. As the status of the in detail, based on the literature and herbarium 
species was unclear in the Southeastern Car- data. 
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Fig. 2. Distribution of Ranunculus glacialis L. in the Carpathians. A — general distribution; B — detailed localities in the Tatra 
Mts; C — detailed localities in the Fagaras Mts. White triangle — new locality reported; white circle — currently known locality; 
crossed circle — historical locality searched and not confirmed in the field during the present study; open circle — historical 


locality not verified in the field during the present study. 


WESTERN CARPATHIANS: TATRA MTs. 
The High Tatra Mts are the only Carpathian massif 
where the species is relatively frequent in the al- 
pine and subnival zones. It forms usually small 
populations at the highest elevations; the number 
of localities well exceeds 50 (Fig. 2B). Paclová 
(1977) gave a good overview of localities in the 
High Tatras, so it is not repeated here. I visited and 
confirmed most localities in 2004—2009; the largest 
population was in the summit area of Lomnicky 
Štit, especially on the slope towards Hrebeň Vidiel 
crest (M. Ronikier, pers. obs.). R. glacialis is rare 
in the West Tatras. The few recently confirmed 


localities are restricted to the high-mountain group 
of Rohaée, Tri Kopy and Banikov peaks (M. Roni- 
kier & A. Ronikaer, pers. obs.). There are very old 
reports of it from Kamienista peak (under the name 
Oxygraphis vulgaris Freyn; Sagorski & Schneider 
1891) and from the Czerwone Wierchy massif 
(Soó — cited by Pawłowski 1956), but they are not 
confirmed and thus uncertain. Pawlowski (1956) 
considered them doubtful, but a herbarium sheet 
representing R. glacialis and labeled ‘Czerwone 
Wierchy. 4.VIII.1910 A. Zmuda’ exists (KRAM 
338). A detailed field revision of uncertain locali- 
ties in the Tatra Mts is ongoing. 
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EASTERN CARPATHIANS: MUNTII RODNEI. 
Mt. Ineu — Kuhhorn (Fuss 1866); In apice a. Ineu, 
as R. glacialis L. rubriflora (Porcius 1878); Inau 
(Nyárády 1953); represented by herbarium ma- 
terials: Radna, az Ünókó tsucsján ereszkedve le 
nyugatra sziklákon, 858 Augustus 17-dik, mar el 
volt virágozva, tsak ezt az egy példányt kaptam. 
860 Julius 25 — kén ugyanott kaptam tóbbet is, 
de ritkán! Gyüj. Czetz (CL 40131); Am Felsen... 
[?] unter den Spitz des Ineu; jedoch selten; bei 
Rodna. Porcius [no date], as Ranunculus gla- 
cialis L. var. roseus Hegetsw. (Herb. Janka; CL 
40130); Hung. orient.; comit. Beszterce-Naszód; 
in fissuris rupium montis Ünókó, alt. 2280 m, 
solo gneiss. 25.07.1937, Dr. Andreánszky G. (BP 
599840); Comit. Beszterce-Naszód. In alpe Ünókó 
supra pagum Radnaborberek; in saxosis. Alt. cca 
2250 m, 20.08.1942, Herbarium Dris Z. Kárpáti 
(BP 389250); Muntii Rodnei, Vf. Ineu (versant 
vestic), stancarie sistoasa abruptă, 2230 m, lat. 
47 31'N, lon. 24 53'E, 19.08.2004, M. Ronikier (CL 
656545). Locality confirmed in 2004 (cf. Roni- 
kier 2004). Mt. Corongis — Auf dem Korondsys 
bei Rodna, as Hecatonia glacialis a. albiflora 
(Schur 1866); Corongis (Nyárády 1953); repre- 
sented (most probably) by herbarium materials: 
In summis alpium jugis Rodnaer Alpen, oberst... 
A Bilz|?] Aug July. 1847. Dr. Schur, as Ranunculus 
glacialis L. var. critmifolia var. puberula. albiflora 
(Herbarium Schur in LW; Fig. 3). Searched but not 
confirmed in the field (cf. Ronikier 2004). 


SOUTHERN CARPATHIANS: MUNTII BU- 
CEGI. Auf dem Butsets bei Kronstadt, without a pre- 
cise locality, as Hecatonia glacialis a. albiflora 
(Schur 1866); represented by herbarium materials: 
Butsets bei Kronstadt. Kalk. Juli. Dr. Schur [no 
date], as Ranunculus glacialis L. albiflorus (Her- 
barium Schur in LW; Fig. 3). MUNTII FAGARASULUI 
(Fig. 2C). Mt. Dragus — Jn alpibus: Arpascher, 
Utsaer, Dreguscher und Fogarascher Alpen (Fuss 
1866); represented by herbarium materials: /n apb 
fogarasch... |?] Dragus, aug 817 [?] (Herbarium 
Baumgartenianum, CL 5498); Sibiu, herbarium M. 
Fuss no. 12.034 (leg. J. C.H. Baumgarten; no date) 
and herbarium K. Ungar no. 38293 (leg. J. C. H. 
Baumgarten; no date). Searched but not confirmed 


in the field. Mt. Galbenele — the new locality found 
in 2007, presented herein (see above); represented 
by herbarium materials: Romania, Southern 
Carpathians, Fagaras Mts, highest part of the 
Valea Vistisoara valley, steep rocky slopes of Vf. 
Galbenele (2456 m), exposed to NNE, at elevation 
2220—2300 m a.s.l. Rock crevices and humid scree, 
crystalline bedrock. Coord.: 45.61°N, 24.76°E, leg. 
A. Ronikier & M. Ronikier, 20.08.2007 (KRAM 
582140). Mt. Ucea Mare — In alpibus summis Fog- 
arasensibus utpote Teritza et Utscha Mare |...] 
Aug. Baumg. (Fuss 1846); In alpibus: Arpascher, 
Utsaer, Dreguscher und Fogarascher Alpen (Fuss 
1866); Ucea Mare (Nyárády 1953); no herbarium 
materials found. Searched but not confirmed in the 
field. Mt. Táráta — Ad confinia Transilvaniae in 
cacumine alpium Fogarasiensium, utpote Teritza 
raro, Aug. Baumg. (Fuss 1846); Creasta Tardta 
(Nyárády 1953); no herbarium materials found. 
Searched but not confirmed in the field. Mt. Arpasu 
— In alpibus: Arpascher, Utsaer, Dreguscher und 
Fogarascher Alpen (Fuss 1866); Arpaser Gebirge 
— as Hecatonia glacialis Schur (Schur 1866); 
Arpasul (Nyárády 1953); no herbarium materials 
found. Searched but not confirmed in the field. 
Mt. Suru — Surul (Nyárády 1953); represented by 
herbarium materials: Pe várfurile Surului, Argesiu, 
Julie 1898, Maximil. Zielinski, elev farm. (BUC 
322260). Searched but not confirmed in the field. 
Historical presence of R. glacialis in the Fagaras 
Mts is additionally confirmed by a herbarium sheet 
from J. C. H. Baumgarten’s herbarium but without 
precise locality indicated: Ex alpb. Fogarasch., 
Aug. 1817 [or 1877?] obs. me [?] (Herbarium 
Baumgartenianum, CL 5502). MUNTII TARCU. 
Represented by one herbarium sheet without de- 
tailed locality or date specified, erroneously identi- 
fied as Ranunculus alpestris L.: Szarkó in Banatu, 
Herbarium J. Dorner (BP 230236); according to 
a revision note, revised as R. glacialis in 1988 by 
Arto Kurtto (University of Helsinki). 


DISCUSSION 


The occurrence of Ranunculus glacialis was con- 
firmed in all the main parts of the Carpathian chain 
(Western, Eastern and Southern Carpathians). 
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However, while it is a relatively frequent element 
of high-mountain vegetation in the High Tatras 
(Western Carpathians) it is one of the rarest alpine 
species in the flora of the Romanian Southeastern 
Carpathians. Negrean and Dihoru (2009) stated that 
despite various field surveys by several botanists 
the plant has not been observed for last 100 years 
in Romania and that its contemporary status was 
unknown. According to the literature, herbarium 
materials and data gathered in the present study, 
ten localities of R. glacialis have been reported 
from the Southeastern Carpathians over the last 
200 years since the species was discovered there: 
two from the Eastern Carpathians and eight from 
the Southern Carpathians (Fig. 2A). A distribu- 
tion synopsis of alpine species of Ranunculus in 
Romania was published by Ratiu (1982) but it 
gave only part of the data on R. g/acialis. In par- 
ticular, it did not include localities in the Bucegi 
Mts (mentioned in the literature by Schur 1866) 
and in the Tarcu Mts. 

If my reading of the unclearly written date on 
the label of herbarium sheet CL 5498 is correct, 
the oldest herbarium materials from the Romanian 
Carpathians may date back to 1817 and represent 
plants collected by J. C. H. Baumgarten in the 
Fágáras Mts, probably on Vf. Dragus, not far from 
the new locality reported here. The species was not 
yet mentioned in Enumeratio... (Baumgarten 1816) 
but it was included by Fuss (1846) in the Man- 
tissa I to this monograph, based on Baumgarten's 
original herbarium materials. The available data 
suggest that the Fágáras Mts, the second highest 
Carpathian massif, harbors the most numerous 
populations of R. glacialis in Romania. A total of 
six localities have been reported from this area. 
Original information on these sites was given in 
early works by Fuss (1846, based on materials of 
Baumgarten; 1866) and Schur (1866). Subsequent 
flora accounts seem to have relied on these data 
without reporting any new details (e.g., Simonkai 
1886; Javorká 1924; Nyárády 1953; Ratiu 1982). 
No herbarium materials or precise information on 
observations of this species after the 19" century 
were found. Interestingly, Puscaru-Soroceanu 
(1977) and Puscaru-Soroceanu et al. (1977) men- 
tion R. glacialis in their vegetation data but they 


do not provide any localities and no related her- 
barium materials were found. This suggests that it 
may have been observed somewhere in this area 
in the second half of the 20" century, but without 
details and documentation it remains unclear. None 
of the historical localities were confirmed in my 
recent field work. The high-mountain topography 
is complicated, access to sites 1s difficult, and the 
historical locations are described only very gener- 
ally; all this leads us to suppose that at least some 
of these populations, small and hard to locate, may 
still persist. Also, some historical place names are 
difficult to interpret. For example, the mention of 
‘Arpasu’ given by Nyárády (1953), based on which 
I focused a field search on Vf. Arpasu Mare and 
Mic peaks, may be misleading. In the old literature, 
the name *Arpascher Gebirge' used by Fuss (1866) 
and Schur (1866) may refer to the larger vicinity 
of Arpasu peak (as explained by Simonkai 1886 
in the introductory part). Schur (1866) additionally 
mentions ‘Keprereasze’, which may indicate that 
the observation did not refer to Vf. Arpasu itself 
but rather to Vf. Capra located nearby. It has not 
yet been possible to check this possibility in the 
field. Although the previously known localities 
were not confirmed, the discovery of the new and 
relatively large population on the slopes of Vf. 
Galbenele does confirm the persistence of R. gla- 
cialis in the Fagaras Mts. 

Two other intriguing localities have also been 
reported from the Southern Carpathians. One of 
them was published by Schur (1866) and rep- 
resented by his herbarium material kept in LW 
(Fig. 3) but mostly ignored in more recent synthetic 
works (Nyarady 1953; Ratiu 1982). It concerns the 
Bucegi Mts, one of the most important hotspots of 
alpine flora in Romania (Coldea et al. 2009); un- 
fortunately, no locality details were provided. The 
species was not mentioned in the detailed regional 
monograph of Bucegi by Beldie (1967) and most 
probably was not revisited after Schur’s discovery. 
Another mostly unknown locality was recorded 
in the Tarcu Mts in the westernmost part of the 
Southern Carpathians (Banat region). A herbarium 
specimen with a general description of origin 
pointing to this massif is kept in the Budapest her- 
barium. The collection is not dated but according 
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Fig. 3. Original herbarium sheet by J. F. Schur (Herbarium Schur, LW) with collections of Ranunculus glacialis L. from the 
Bucegi Mts (upper part) and from the Rodnei Mts (lower part). Photo T. Khmil. 
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to the information on the herbarium sheet it comes 
from the collection of J. Dorner (1808-1873) and 
therefore can presumably be dated before 1873. 
This collection was almost completely overlooked 
and apparently is not mentioned in the Romanian 
literature at all. It was revised by A. Kurtto in 
1982, however, probably during work for Atlas 
Florae Europaeae, and included in the distribu- 
tion map presented in the At/as (Jalas & Suom- 
inen 1989). As in the case of the locality in the 
Bucegi Mts, it probably was never found again. 
Neither R. alpestris (also very rare in the Southern 
Carpathians; M. Ronikier, pers. obs.) nor R. gla- 
cialis were mentioned by Boscaiu (1971) in his 
meticulous monograph of this area. However, the 
potential habitats for R. glacialis in the Tarcu Mts 
are not as large as in the Bucegi Mts (M. Ronikier, 
pers. obs.); it will be interesting to make a focused 
field survey in this massif. 

The best documented locality of R. g/acialis 
in the Romanian Carpathians is in the Eastern 
Carpathians on the slopes of Vf. Ineu peak in the 
Rodnei Mts, one of the most popular botanical 
sites of the Romanian Carpathians. The oldest her- 
barium sheets found are not dated, but the pres- 
ence of this population was already documented by 
Fuss (1866) and Porcius (1878). The most recent 
herbarium documentation for this locality before 
the present study comes from 1942; it was not 
found in the second half of the 20" century (Coldea 
1990). The persistence of the species in the Rodnei 
Mts was confirmed during the field survey in 2004 
(already reported by Ronikier 2004). A small popu- 
lation was found on steep western slopes of Vf. 
Ineu, but there probably are other small groups of 
plants in the vicinity. On the other hand, the second 
locality, reported by Schur (1866), the rocky, cal- 
careous Vf. Corongis nearby, was not confirmed 
during the present work. 

In the recently published Romanian ‘Red Data 
Book’ of vascular plants, Ranunculus glacialis 1s 
ranked as critically endangered (IUCN category CR; 
Negrean & Dihoru 2009). It was listed as a vulner- 
able high-mountain taxon by Coldea et al. (2009). 
The present revision of the distribution confirms 
that the species 1s one of the rarest elements of 
the high-mountain flora of the Southeastern Car- 


pathians. The historical localities, 1f still extant, 
harbor small and spatially restricted populations. 
However, the persistence of the species is confirmed 
in both the Eastern and the Southern Carpathians. 
The newly reported locality on the slopes of Vf. 
Galbenele (Făgăraş Mts) is quite large and located 
in a rarely visited valley; this improves the view 
of the persistence of the species in the Southern 
Carpathians. The Romanian populations in this area 
represent the southeastern limit of the species range 
and should be strictly protected and monitored. On 
the other hand, the data provide more confirmation 
of the key importance of Romanian massifs such as 
the Fágáras Mts and the Rodnei Mts for the persist- 
ence of rare elements of high-mountain flora in the 
Southeastern Carpathians. 

The habitats of R. glacialis in the Carpathians 
include the highest mountain sites. In the Tatras 
it occurs fairly often on moister and richer gra- 
nitic sites and mylonitic passes and gullies (rock 
crevices, scree). In the Southeastern Carpathians it 
also occurs mostly on crystalline bedrock (gneiss, 
crystalline schists — Glimmerschiefer) but it was 
also reported on calcareous bedrock in the Bucegi 
Mts and on Vf. Corongis in the Rodnei Mts (Schur 
1866). It is a characteristic species of high-moun- 
tain vegetation growing in non-calcareous scree 
habitats, Androsacetalia alpinae (Matuszkiewicz 
2005). The new locality described here conforms 
to these characteristics. Populations of such ste- 
notopic high-mountain species as R. glacialis 
inhabiting small islands of the alpine zone, and 
restricted to the highest parts of the mountains, 
are likely to be strongly affected by the disappear- 
ance of suitable niches due to predicted climate 
warming (Thuiller et al. 2005). The R. glacialis 
populations in the Carpathians are included in an 
ongoing molecular biogeographical study which 
will yield estimates of their genetic divergence 
and relationships with populations in other parts of 
the distribution area. Those findings will be used 
to assess their history and to support the imple- 
mentation of appropriate conservation measures 
(M. Ronikier & P. Schénswetter, unpubl. data). 
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